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APPLICATION OF LOIJISVIL,LE GAS AND ELECTRIC 
COMPANY FOR AN AMENDED ENVIRONMENTAL 
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1 
) 
) CASE NO. 2011-00161 
) 
) 

SUPPLEMENTAL DISCOVERY RESPONSES OF DREW FOLEY, 
JANET OVERMAN, GREGG WAGNER, RICK CLEWETT, 

RAYMOND BARRY, SIERRA CLIJB, AND 
NATURAL RESOIJRCES DEFENSE COUNCIL TO 

COMMISSION STAFF’S FIRST REQTJESTS FOR INFORMATION 

Intervenors Rick Clewett, Raymond Barry, Drew Foley, Janet Overman, Gregg Wagner, 

Sierra Club and Natural Resources Defense Council’s (collectively “Environmental 

Intervenors”) hereby submit supplemental responses to the Commission Staffs First Requests for 

Information. 
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7. Refer to  page 21  o f  the Fisher Testimony. 

a. Explain how Mr. Fisher made the decision to  use the forecast of Henry Hub gas prices prepared by the 
Avoided Energy Supply Component Study Group in 2011 in his analysis, rather than one of the other 
publicly available forecasts. 

RESPONSE: Jeremy Fisher (October 13,2011) 

Dr. Fisher does not claim specific expertise in natural gas price forecasting, but rather in 

the typical application of these prices arid other considerations to electric system modeling. 

There are a variety of natural gas price forecasts released by a number of entities, both private 

and public. Dr. Fisher chose to use the AESC forecast for internal consistency with the latest 

Synapse research, and the stringent review that went into the forecast. The forecast was prepared 

by an expert contracting with Synapse. The AESC research and assumptions were examined in 

detail by the utilities and companies sponsoring the research; these utilities and companies have a 

diverse range of interests in the AESC results. The report is sponsored such that utilities and 

efficiency program administrators have a consistent set of avoided costs that can be used in 

regulatory filings throughout New England. As such, participants in the study have a strong 

incentive to vet the accuracy of the assumptions. 

The AESC gas price forecast is quite similar, and in fact, based in large part upon, the 

forecasts provided by the EIA in the Annual Energy Outlook. Dr. Fisher would not object to the 

use of the EIA forecast and further, would recommend that the Companies develop or utilize a 

reasonable range of vetted, auditable forecasts to bound a risk assessment. 

b. Explain whether Strategist modeling runs were performed using the prices contained in any of the 
other gas price forecasts. 

RESPONSE: Jeremy Fisher (October 13,2011) 

No. 
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RESPONSE: Jeremy Fisher (November 3,2011) 

Synapse performed additional Strategist modeling runs using three gas price forecasts to 

represent a bounded range: high (PIRA Group), mid (Wood Mackenzie), and low (IHS CERA). 

These forecasts were used by the Companies in response to Staff Question 20(b) on September 

14, 201 1 in the 201 1 Air Compliance Plan Supplemental Analysis and released by the 

Companies on October 17, 201 1. As an additional sensitivity, we tested these three gas forecasts 

with four COz price forecasts (zero, and a low, mid, and high price as represented in the 201 1 

Carbon Dioxide Price Forecast (Exhibit JW-4) for a total of twelve sensitivity combinations. 

The series of Strategist modeling runs were performed for the express purpose of testing 

the economic benefit of maintaining and retrofitting Brown units 1 & 2 (with no SCR 

requirement). Therefore, we ran the scenario in which Tyrone, Green River 3, Cane Run 4 & 6 

are retired, and the scenario in which these units arid Brown units 1 & 2 are also retired. The 

difference between these scenarios indicates the net benefit (in million 201 1$) of maintaining 

and retrofitting Brown units 1 & 2 under a series of gas and CO:! price forecast assumptions. 

The results of these sensitivities are shown in the figure below. 

Net Present Value Revenue Requirement of Installing Controls vs. Retiring and Replacing Capacity (Million 2011$) 

Brown Units 181 2, no SCR 

Positive values indicate net benefit for retrofit; negative values indicate net loss for retrofit 

CO' Price' 

Zero Low Mid High - High (PIRA) 

IL Mid(W-M) 

" Low (CERA) 

8 .- 
L 

v) m 

'Gas prices adjusted from Henry Hub using mechanism described i n  direct testimony 

C02 prices from Synapse 2011 Carbon Dioxide Price Forecast, inf lated to nominal dollars a t  2 18% inf la t ion 

Current Companygas price forecast (Response to  2nd Set of Env Groups DR, Question No 25, received November2,2011) 
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Only under the circumstance that gas prices are high and COz prices are zero does the 

analysis indicate a marked benefit for maintaining Brown units 1 & 2.' At mid-range gas prices 

and no CO2 price, the benefit is $49 million. As discussed in Dr. Fisher's Corrected Direct 

Testimony, while this result does not n priori render these units non-economic, Dr. Fisher 

believes that other faults in the Companies assumptions quickly erode the remaining margin, 

including the inflated emergency energy cost assumptions. Under all other scenarios modeled 

here, maintaining Brown units 1 & 2 results in a net loss to the Companies. 

The analysis and workpapers supporting this analysis are attached. 

Dated: November 4,201 1 Respectfully submitted, 

- 
Edward George Zuger 111, Esq. 
Zuger L,aw Office PLLC 
Post Office Box 728 
Corbin, Kentucky 40702 
(606) 4 16-9474 

Of counsel: 

Shannon Fisk 
Senior Attorney 
Natural Resources Defense Council 
2 N. Riverside Plaza, Suite 2250 
Chicago, IL 60660 
Phone: (3 12) 65 1-7904 

sfisk@nrdc.org 
Fax: (312) 234-9633 

It is noted that the combination of the highest available gas price (PIRA) and a zero COz price forms the basis of 
the Companies revised analysis for the CPCN. The most recent gas price forecast used by the Companies is shown 
in the first table of Env. Groups Second Set of DR Q-25 supplemental received November 2, 2011. The Companies 
considered no other combination of gas and CQ2 prices. 

1 
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Kristin Henry 
Staff Attorney 
Sierra Club 
85 Second Street 
San Francisco, CA 94105 
Phone: (415) 977-5716 

kristin.henry0 sierraclub.org 
Fax: (415) 977-5793 

Dated: November 4,201 1 
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CERTIFICATE OF SERVICE 

I certify that I mailed a copy of this Environmental Intervenors Supplement Responses to 
Commission’s Staff First Request for Information by first class mail on November 4, 201 1 to the 
following: 

L,onnie Bellar 
Vice President, State Regulation & Rates 
LG&E and KU Services Company 
220 West Main Street 
L,ouisville, KY 40202 

Allyson K. Sturgeon 
Senior Corporate Attorney 
L,ouisville Gas & Electric and Kentucky 
Utilities 
220 West Main Street 
L,ouisville, KY 40202 

Robert M. Conroy 
Director, Rates 
Louisville Gas & Electric and Kentucky 
Utilities Company 
220 W. Main Street 
P.O. Box 32010 
Louisville, KY 40232-2010 

Kendrick R. Riggs, Esq. 
Stoll, Keenon & Odgen, PL,L,C 
2000 PNC Plaza 
500 West Jefferson Street 
Louisville, KY 40202 

Dennis G. Howard I1 
Lawrence W. Cook 
Attorney General’s Office of Rate 

Intervention 
1024 Capital Center Drive, Suite 200 
Frankfort. KY 40601-8204 

- 
Edward George Zuger 111, Esq. 
Counsel for Movants 

Michael L. Kurtz 
Kurt J. Roehm 
Boehm, Kurtz & L,owry 
36 East Seventh Street, Suite 1510 
Cincinnati, OH 45202 

David J. Barberie, Attorney Senior 
L,eslye M. Bowman, Director of Litigation 
Government Center (L,FUCG) 
Department of L,aw 
200 East Main Street 
L,exington, KY 40507 

his G. Skidmore 
415 West Main Street, Suite 2 
Frankfort, KY 40601 

David C. Brown, Esq. 
Stites & Harbison, PLLC 
400 W. Market Street, Suite 1800 
L,ouisville, KY 40202 

Tom FitzGerald 
P.O. Box 1070 
Frankfort, KY 40602 

Robert A. Ganton, Esq. 
General Attorney - Regulatory Law 
U. S. Army Legal Services Agency 
9275 Gunston Road 

Fort Relvoir, VA 22060-5546 
ATTN: JALS-RWIP 
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Tyrone 3 
Brown 3 
Cane Run 6 
Brown 1-2 
Cane Run 4-5 
,Green River 3-4 
,Ghent 1-4 
Trimble County 1 
Mill Creek 3-4 
Mill Creek 1-2 
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Retirement Savings (Deltas) 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and GH3 
Retire N GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Revenue Requirement Deltas 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire N GR3 and CR 
Retire TY GR3 CR and GH3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Capital O&M Total 
-22 
-13 
-98 
-46 
-84 
-63 
-50 

-203 
-201 

-18 
-105 

-68 
-203 

-86 
-205 
-133 

-3 -26 
-50 -62 

-174 -272 
-140 -186 
-118 -202 
-129 -192 
-149 -199 
-145 -348 
-2 10 -411 
-100 -118 
-201 -306 
-203 -271 
-141 -343 
-201 -287 
-156 -361 
-325 -457 

Prod Cost Capital Total Check 
-18 
-14 
138 
-99 
112 
138 
4 1  

444 
369 

-149 
684 
572 
798 
493 
803 
779 

-69 -87 
-59 -74 

-208 -70 
-350 -450 
-496 -384 
-296 -157 
-370 -329 
-387 58 
-373 -4 

-85 -234 
-522 162 
-185 387 
-376 422 
-316 177 
-365 438 
-799 -20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Dataforpaper 



1 
Retire: 

2 3 4 5 6 

No 
Retirements 
- 

2010 
2011 
2012 
2013 
2014 
2015 
2016 

2017 3xlC( 1) 
2018 
2019 
2020 
2021 
2022 
2023 
2024 3xlC( 1) 
2025 
2026 
2027 
2028 
2029 
2030 2xlC(  1) 
2031 
2032 
2033 
2034 
2035 2xlC( 1) 
2036 
2037 
2038 
2039 SCCT( 1) 
2040 

30 Y r  PVRR ($B) 23.6 

- TY TY GR3 
TY GR3 CR4 TY GR3 CR4 

TYGR3 BR3 TYGR3 CR4 CR6 CR6 BR1-2 

3xlC( 1) 2xlC(  1) 3xlC( 1) 3xlC( 1) 3xlC( 1) 3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xK( 1) 

2XlC( 1) 

2xlC(  1) 3xlC( 1) 

3xlC( 1) 

SCCT( 1) 

3xlC( 1) 

SCCT( 1) 

23.7 23.8 

3xlC( 1) 

2XlC( 1) 

3xlC( 1) 

3xlC( 1) 3xlC( 1) 3xlC( 1) 

3xlC( 1) 
SCCT( 1) 

3xlC( 1) 3xlC( 1) 
3xlC( 1) 

SCCT( 1) 

SCCT( 1) 

SCCT( 1) 
SCCT( 1) 

24.7 24.2 24.8 25.5 

ExpPlans 



7 8 9 10 11 12 13 

TY GR3 CR 
2010 
2011 
2012 
2013 
2014 
2015 
2016 3x1C( 1) 

2017 
2018 
2019 3xlC( 1) 
2020 
202 1 
2022 
2023 
2024 
2025 3x1C( 1) 
2026 
2027 
2028 
2029 
2030 
2031 2xlC( 1) 
2032 
2033 
2034 
2035 
2036 2xlC( 1) 
2037 
2038 
2039 
2040 

TY GR3 CR TY GR3 CR TYGRCR TYGRCR TYGRCR 
- GH3 GH1 TYGRCR - MC4 

3xlC( 1) 3xlC( 2) 3xlC( 1) 3xlC( 2) 
2XlC( 1) 

3xlC( 1) 

3xlC( 1) 
3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 3xlC( 1) 

- TC 1 

3xlC( 2) 

3xlC( 1) 

3xlC( 1) 

GH4 

3xlC( 2) 

3xlC( 1.) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 
3xlC( 1) 

2XlC( 1) 3xlC( 1) 2xlC( 1) 

SCCT( 1) 

SCCT( 1) SCCT( 1) 
SCCT( 1) 

SCCT( 1) 

30 Yr PVRR ($B) 25.3 26.6 26.6 25.4 26.9 26.7 26.9 

ExpPlans 



14 15 16  
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2010 
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2013 
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2016 3xlC( 2) 
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2018 
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202 1 
2022 3xlC( 1) 

2035 2xlC( 1) 
2036 
2037 
2038 
2039 
2040 SCCT( 1) 

P 
I 

- GH2 

3xlC( 2) 

3xlC( 1) 

3xlC( 1) 

3x c 
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3X1C( 2) 

3xlC( 1) 
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30 Yr PVRR ($B) 26.6 27.0 27.5 
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Tyrone 3 
Brown 3 
Cane Run 6 
Brown 1-2 
Cane Run 4-5 
Green River 3-4 
Ghent 1-4 
Trimble County 1 
Mill Creek 3-4 
Mill Creek 1-2 

I Delta NPVRR $M 
Install Controls / (Retire) 

(118) 
(129) 
(475) 
(594) 
(621) 
(324) 
(386) 
(347) 
(357) 
(336) 

Sum ma ry 
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Retirement Savings (Deltas) 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and GH3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Revenue Requirement Deltas 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and GH3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Capital O&M Total 
-22 
-13 
-98 
-46 
-84 
-63 
-50 

-203 
-201 
-18 

-105 
-68 

-203 
-86 

-205 
-133 

-3 -26 
-50 -62 

-174 -272 
-140 -186 
-118 -202 
-129 -192 
-149 -199 
-145 -348 
-210 -411 
-100 -118 
-201 -306 
-203 -271 
-141 -343 
-201 -287 
-156 -361 
-325 -457 

Prod Cost Capital Total Check 
-49 
-70 

-267 
-244 
-125 

-28 
-16 
40 
17 

-250 
365 
2 60 
472 
195 
464 
236 

-69 
-59 

-208 
-350 
-496 
-296 
-370 
-387 
-373 

-85 
-522 
-185 
-376 
-3 16 
-365 
-799 

-118 
-129 
-475 
-594 
-621 
-324 
-386 
-347 
-357 
-336 
-157 

75 
96 

-121 
99 

-563 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Data forpaper 



1 2 3 4 5 6 

No 
Retirements 
- 

2010 
2011 
2012 
2013 
2014 
2015 
2016 

2017 3xlC( 1) 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 3xlC( 1) 
2025 
2026 
2027 
2028 
2029 
2030 2xlC( 1) 
2031 
2032 
2033 
2034 
2035 2xlC( 1) 
2036 
2037 
2038 
2039 SCCT( 1) 
2040 

30 Yr PVRR ($B) 23.6 

Retire: 

- TY TY GR3 
TY GR3 CR4 TY GR3 CR4 

TYGR3 BR3 TYGR3 CR4 - CR6 CR6 BR1-2 

3xlC( 1) 2xlC( 1) 3xlC( 1) 3xlC( 1) 3xlC( 1) 3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

2XlC( 1) 

2xlC( 1) 3xlC( 1) 

3xlC( 1) 

SCCT( 1) 

3xlC( 1) 

SCCT( 1) 

3xlC( 1) 

2XlC( 1) 

3xlC( 1) 

3xlC( 1) 3xlC( 1) 3xlC( 1) 

3xlC( 1) 
SCCT( 1) 

3xlC( 1) 3xlC( 1) 
3xlC( 1) 

SCCT( 1) 

23.7 23.8 - 

SCCT( 1) 

SCCT( 1) 
SCCT( 1) 

24.7 24.2 24.8 25.5 

ExpPlans 



7 8 9 10 11 12 13 

TY GR3 CR 
2010 
2011 
2012 
2013 
2014 
2015 
2016 3xlC( 1) 

2017 
2018 
2019 3xlC( 1) 
2020 
202 1 
2022 
2023 
2024 
2025 3xlC( 1) 
2026 
2027 
2028 
2029 
2030 
2031 2xlC( 1) 
2032 
2033 
2034 
2035 
2036 2xlC( 1) 
2037 
2038 
2039 
2040 

TY GR3 CR 
GH3 

3X1C( 1) 
2XlC( 1) 

3xlC( 1) 

3xlC( 1) 

TY GR3 CR TYGRCR TYGRCR “JYGRCR 
GH1 TY GR CR MC4 

3xlC( 2) 3xlC( 1) 3xlC( 2) 

3xlC( 1) 

3xlC( 1) 
3X1C( 1) 

3xlC( 1) 

3xlC( 1) 3xlC( 1) 

3xlC( 1) 

- TC 1 

3xlC( 2) 

3xlC( 1) 

3x c 
1 1 

- G H4 

3xlC( 2) 

3x1C( 1) 

3X1C 

3xlC( 1) 
3xlC( 1) 

2X1C( 1) 3xlC( 1) 2xlC( 1) 

SCCT( 1) 

SCCT( 1) SCCT( 1) 

30 Yr PVRR ($B) 25.3 26.6 26.6 

SCCT( 1) 
SCCT( 1) 

25.4 26.9 26.7 26.9 

ExpPlans 



14 15 16 

T Y G R C R  TYGRCR- TYGRCR 
MC3 

2010 
2011 
2012 
2013 
2014 
2015 
2016 3xlC( 2) 

2017 
2018 
2019 
2020 
2021 
2022 3xlC( 1) 
2023 
2024 
2025 
2026 
2027 
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Tyrone 3 
Brown 3 
Cane Run 6 
Brown 1-2 
Cane Run 4-5 
Green River 3-4 
Ghent 1-4 
Trimhle County 1 
Mill Creek 3-4 
Mill Creek 1-2 

Delta NPVRR $M 
Install Controls / (Retire) 

(59) 
(66)  

(240) 
(67) 

(193) 

368 

49 

529 
430 

(130) 

Summary 
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Retirement Savings (Deltas) 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and GH3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Revenue Require men t De I tas 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and GH3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Capital Q&M Total 
-22 
-13 
-98 
-46 
-84 
-63 
-50 

-203 
-201 

-18 
-105 

-68 
-203 

-86 
-205 
-133 

-3 -26 
-50 -62 

-174 -272 
-140 -186 
-118 -202 
-129 -192 
-149 -199 
-145 -348 
-2 10 -411 
-100 -118 
-201 -306 
-203 -271 
-141 -343 
-201 -287 
-156 -361 
-325 -457 

Prod Cost Capital Total Check 
10 
-6 

577 
111 
429 
345 
177 
916 
803 
-45 

1,006 
839 

1,103 
739 

1,094 
1,329 

-69 
-59 

-208 
-350 
-496 
-296 
-370 
-387 
-373 

-85 
-522 
-185 
-376 
-316 
-365 
-799 

-59 
-66 
368 

-240 
-67 
49 

-193 
529 
430 

-130 
484 
654 
727 
423 
728 
530 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Datafor Paper 



1 2 3 4 5 6 

__I N O  
Retirements 

2010 
2011 
2012 
2013 
2014 
2015 
2016 

2017 3 x l C (  1) 
2018 
2019 
2020 
202 1 
2022 
2023 
2024 3x lC(  1) 
2025 
2026 
2027 
2028 
2029 
2030 2 x l C (  1) 
203 1 
2032 
2033 
2034 
2035 2xlC( 1) 
2036 
2037 
2038 
2039 SCCT( 1) 
2040 

30 Yr PVRR ($B) 23.6 

Retire: 

___. TY TY G R 3  
TY G R 3  CR& TY G R 3  CR4 

TY G R 3  B R 3  T Y G R 3  CR4 CR6 B R 1 - 2  

3 x l C (  1) 2xlC( 1) 3 x l C (  1) 3x lC(  1) 3 x l C (  1) 3 x l C (  1) 

3x lC(  1) 

3xlC(  1) 

3 x l C (  1) 

2XlC( 1) 

2XlC( 1) 

3xlC(  1) 

SCCT( 1) 

3x lC(  1) 

SCCT( 1) 

23.7 23.8 

3 x l C (  1) 3xl.C( 1) 

2XlC( 1) 

3x lC(  1) 

3 x l C (  1) 3 x l C (  1) 3xlC(  1) 

3 x l C (  1) 
SCCT( 1) 

3 x l C (  1) 3xlC(  1) 
3x lC(  1) 

SCCT( 1) 

SCCT( 1) 

SCCT( 1) 
SCCT( 1) 

24.7 24.2 24.8 25.5 

ExpPlans 



7 8 9 10 11 12 13 

TY GR3 CR 
2010 
2011 
2012 
2013 
2014 
2015 
2016 3xlC( 1) 

2017 
2018 
2019 3xlC( 1) 
2020 
2021 
2022 
2023 
2024 
2025 3xlC( 1) 
2026 
2027 
2028 
2029 
2030 
2031 2xlC( 1) 
2032 
2033 
2034 
2035 
2036 2xlC( 1) 
2037 
2038 
2039 
2040 

GR3 CR 
- GH3 

3xlC( 1) 
2XlC( 1) 

3xlC( 1) 

3xlC( 1) 

I Y  GR3 CR TYGRCR TYGRCR TYGRCR 
- GH1 TY GR CR - M C4 - TC1 GH4 

3xlC( 2) 3xlC( 1) 3xlC( 2) 3xlC( 2) 3xlC( 2) 

3xlC( 1) 

3xlC( 1) 3xlC( 1) 
3xlC( 1) 3xlC( 1) 

3xlC( 1) 

3xlC( 1) 3xlC( 1) 3xlC( 1) 3xlC( 1) 

3xlC( 1) 

3xlC( 1) 
3xlC( 1) 

2XlC( 1) 3 x K (  1) 2xlC( 1) 

SCCT( 1) 

SCCT( 1) SCCT( 1) 

30 Yr PVRR ($B) 25.3 26.6 26.6 

SCCT( 1) 
SCCT( 1) 

25.4 26.9 26.7 26.9 

ExpPlans 



14  15 1 6  

T Y G R C R  TYGRCR T Y G R C R  
GH2 MC1-2 

2010 
2011 
2012 
2013 
2014 
2015 
2016 3 x l C (  2) 3 x l C (  2) 3 x l C (  2) 

2017 
2018 
2019 
2020 3 x l C (  1) 
2021 3xlC(  1) 
2022 3 x l C (  1) 
2023 
2024 
2025 
2026 
2027 
2028 3 x l C (  1) 3x lC(  1) 
2029 
2030 
2031 
2032 
2033 
2034 3x lC(  1) 
2035 2xlC( 1) 
2036 
2037 SCCT( 1) 

2039 SCCT( 1) 
2040 SCCT( 1) 

2038 

2XlC( 1) 

3x lC(  1) 

30 Yr PVRR ($B) 26.6 27.0 27.5 

ExpPlans 
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Tyrone 3 
Brown 3 
Cane Run 6 
Brown 1-2 
Cane Run 4-5 
Green River 3-4 
Ghent 1-4 
Trimble County 1 
Mill Creek 3-4 
IMill Creek 1-2 

Delta NPVRR $M 
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(193) 
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Reti re men t Sa vi ngs (De I tas) 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and GH3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire “IT GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Revenue Requirement Deltas 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and GH3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Capital O&M Total 
-22 
-13 
-98 
-46 
-84 
-63 
-50 

-203 
-201 

-18 
-105 

-68 
-203 

-86 
-205 
-133 

-3 -26 
-50 -62 

-174 -272 
-140 -186 
-118 -202 
-129 -192 
-149 -199 
-145 -348 
-210 -411 
-100 -118 
-201 -306 
-203 -271 
-141 -343 
-201 -287 
-156 -361 
-325 -457 

Prod Cost Capital Total Check 
10 
-6 

577 
111 
429 
286 
177 
9 16 
803 
-45 

1,006 
839 

1,103 
739 

1,015 
1,255 

-69 
-59 

-208 
-350 
-496 
-43 1 
-3 70 
-387 
-373 

-85 
-522 
-185 
-376 
-316 
-574 
-985 

-59 
-66 
368 

-240 
-67 

-146 
-193 
529 
430 

-130 
484 
654 
727 
423 
44 1 
270 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Data forPa per 



- No 
Retirements 

2010 
2011 
2012 
2013 
2014 
2015 
2016 

1 
Retire: 

2017 3xlC( 1) 
2018 
2019 
2020 
2021 
2022 
2023 
2024 3xlC( 1) 
2025 
2026 
2027 
2028 
2029 
2030 2xlC( 1) 
203 1 
2032 
2033 
2034 
2035 2xlC( 1) 
2036 
2037 
2038 
2039 SCCT( 1) 
2040 

30 Yr PVRR ($B) 23.6 

- n 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

2XlC( 1) 

TY GR3 

2XlC( 1) 

2 3 

TY GR3 BR3 TY GR3 CR4 

3xlC( 1) 

2xlC( 1) 3xlC( 1) 

3xlC( 1) 

SCCT( 1) 

3xlC( 1) 

SCCT( 1) 

4 5 6 

TY GR3 CR4 TY GR3 CR4 

3xlC( 1) 

3xlC( 1) 

SCCT( 1) 

23.7 23.8 24.7 

3xlC( 1) 

2XlC( 1) 

3xlC( 1) 

SCCT( 1) 

3xlC( 1) 

- CR6 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

SCCT( 1) 

CR6 BR1-2 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

SCCT( 1) 

SCCT( 1) 

24.2 24.8 25.5 

ExpPlans 



7 

TY GR3 CR 
2010 
2011 
2012 
2013 
2014 
2015 
2016 3xlC( 1) 

2017 
2018 
2019 3xlC( 1) 
2020 
202 1 
2022 
2023 
2024 
2025 3xlC( 1) 
2026 
2027 
2028 
2029 
2030 
2031 2xlC( 1) 
2032 
2033 
2034 
2035 
2036 2xlC( 1) 
2037 
2038 
2039 
2040 

8 9 10 11 12 13 

TY GR3 CR TY GR3 CR TYGRCR U G R C R  TYGRCR 
- GH3 

3xlC( 1) 
2XlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

SCCT( 1) 

GH1 TY GR CR - M C4 - 

3xlC( 2) 3xlC( 1) 3xlC( 2) 

3xlC( 1) 

3xlC( 1) 
3xlC( 1) 

3xlC( 1) 

3xlC( 1) ,XlC 

3xlC( 1) 

2XlC( 1) 3xlC( 1) 

SCCT( 1) 

SCCT( 1) 
sccq 1) 

- TC1 

3xlC( 2) 

3xlC( 1) 

3x 

2XlC( 1) 

SCCT( 1) 

- G H4 

3xlC( 2) 

3xlC( 1) 

1 

3xlC( 1) 

3x1c( 

30 Yr PVRR ($B) 25.3 26.6 26.6 25.4 26.9 26.7 26.9 

ExpPlans 



14 15 16 

TYGRCR TYGRCR TYGRCR 
- MC3 

2010 
2011 
2012 
2013 
2014 
2015 
2016 3xlC( 2) 

2017 
2018 
2019 
2020 
2021 
2022 3xlC( 1) 
2023 
2024 
2025 
2026 
2027 
2028 3xlC( 1) 
2029 
2030 
2031 
2032 
2033 
2034 
2035 2 ~ 1 c (  1) 
2036 
2037 
2038 
2039 
2040 SCCT( 1) 

- GH2 

3xlC( 2) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

-- MC1-2 

3xlC( 2) 

3xlC( 1) 

2XlC( 1) 

3xlC( 1) 

SCCT( 1) 

SCCT( 1) 

30 Yr PVRR ($B) 26.6 27.0 27.5 

ExpPlans 
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Cane Run 6 
Brown 1-2 
Cane Run 4-5 
Green River 3-4 
Ghenl l-4 
Trimble County 1 
Mill Creek 3-4 
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I Delta NPVRR $M 
Install Controls / (Retire) 
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Retirement Savings (Deltas) 
Retire TY 
Retire TY and GR3 
Retire 'T'Y GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and Gti3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire TY GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Revenue Requirement Deltas 
Retire TY 
Retire TY and GR3 
Retire TY GR3 and BR3 
Retire TY GR3 and CR4 
Retire TY GR3 CR4 and CR6 
Retire TY GR3 CR4 CR6 and BR1-2 
Retire TY GR3 and CR 
Retire TY GR3 CR and Gti3 
Retire TY GR3 CR and GH1 
Retire TY GR and CR 
Retire TY GR CR and MC4 
Retire TY GR CR and TC1 
Retire PI GR CR and GH4 
Retire TY GR CR and MC3 
Retire TY GR CR and GH2 
Retire TY GR CR and MC1-2 

Capital O&M Total 
-22 
-13 
-98 
-46 
-84 
-63 
-50 

-203 
-201 

-18 
-105 

-68 
-203 

-86 
-205 
-133 

-3 -26 
-50 -62 

-174 -272 
-140 -186 
-118 -202 
-129 -192 
-149 -199 
-145 -348 
-2 10 -411 
-100 -118 
-201 -306 
-203 -271 
-141 -343 
-201 -287 
-156 -361 
-325 -457 

Prod Cost Capital Total Check 
10 
-6 

577 
111 
429 
345 
1.77 
916 
803 
-45 

1,006 
839 

1,103 
739 

1,094 
1,329 

-69 
-59 

-208 
-350 
-496 
-296 
-370 
-387 
-373 

-85 
-522 
-185 
-376 
-3 16 
-365 
-799 

-59 
-66 
3 68 

-240 
-67 
49 

-193 
529 
430 

-130 
484 
654 
727 
423 
728 
530 
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0 
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0 
0 
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a 
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0 
0 
0 
0 
0 
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Data forpaper 



1 2 3 4 5 6 

- No 
Retirements 

2010 
2011 
2012 
2013 
2014 
2015 
2016 

2017 3 x K (  1) 
2018 
2019 
2020 
2021 
2022 
2023 
2024 3xlC( 1) 
2025 
2026 
2027 
2028 
2029 
2030 2xlC( 1) 
2031 
2032 
2033 
2034 
2035 2xlC( 1) 
2036 
2037 
2038 
2039 SCCT( 1) 
2040 

30 Yr PVRR ($B) 23.6 

Retire: 

- TY TY GR3 
I_ TY GR3 CR4 TY GR3 CR4 

TYGR3 BR3 TY GR3 CR4 - CR6 CR6 BR1-2 

3xlC( 1) 2xlC( 1) 3xlC( 1) 3x1C( 1) 3xlC( 1) 3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

2XlC( 1) 

2XlC( 1) 

3xlC( 1) 

SCCT( 1) 

3xlC( 1) 

SCCT( 1) 

3xlC( 1) 3xlC( 1) 

2XlC( 1) 

3xlC( 1) 

3xlC( 1) 3xlC( 1) 3xlC( 1.) 

3x1C( 1) 
SCCT( 1) 

3xlC( 1) 3xlC( 1) 
3xlC( 1) 

SCCT( 1) 

SCCT( 1) 

SCCT( 1) 
SCCT( 1) 

23.7 23.8 24.7 24.2 24.8 25.5 

ExpPlans 



7 8 9 10 11 12 13 

TY GR3 CR 
2010 
2011 
2012 
2013 
201.4 
2015 
2016 3xlC( 1) 

2017 
2018 
2019 3xlC( 1) 
2020 
2021 
2022 
2023 
2024 
2025 3xlC( 1) 
2026 
2027 
2028 
2029 
2030 
2031 2xlC( 1) 
2032 
2033 
2034 
2035 
2036 2xlC( 1) 
2037 
2038 
2039 
2040 

TY GR3 CR TY GR3 CR TY GR CR TY GR CR TY GR CR 
GH3 TYGRCR 

3xlC( 1) 3xlC( 2) 3xlC( 1) 3xlC( 2) 
2XlC( 1) 

3 x K (  1) 

3xlC( 1) 
3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3xlC( 1) 

3x :( 1) 3x 

3xlC( 1) 

- TC 1 

3xlC( 2) 

3xlC( 1) 

:( 1) 3x 

-- G H4 

3xlC( 2) 

3xlC( 1) 

3x c 
1 

3xlC( 1) 
3xlC( 1) 

2XlC( 1) 3xlC( 1) 2xlC( 1) 

SCCT( 1) 

SCCT( 1) SCCT( 1) 

30 Yr PVRR ($B) 25.3 26.6 26.6 

SCCT( 1) 
SCCT( 1) 

25.4 26.9 26.7 26.9 

ExpPlans 



14 1s 16 

TYGRCR TYGRCR TYGRCR 
MC3 

2010 
2011 
2012 
2013 
2014 
2015 
2016 3xlC( 2) 

2017 
2018 
2019 
2020 
2021 
2022 3xlC( 1) 
2023 
2024 
202s 
2026 
2027 
2028 3xlC( 1) 
2029 
2030 
2031 
2032 
2033 
2034 
2035 2xlC( 1) 
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